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(57) TWs invention relates to a catheter comprisinQ 
a tube^ike basic body with a distal and a praximal end. 
wherein the catheter conprises an expandable filter 
^^fy the distal end and a de«ce for reducing 
thrombi in size and removing themi 

The filler element is Ibrmed by a nunOer of strip- 
shaped wan sections of the basic body defned in 



betwe^i longitudinal cuts evenly disWbuted arourrf the 
dfcumference and furthermore comprises a means for 
nwving the sections of the basic body pr^frftipnej 
either side of the waO sections towards each other in 
order to mate the wan sections bend outward^ 
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Oesciiptlon 



The invention relates to a catheter comprising a 
tt)e-^ basic body with a cfistaJ and a proximal end 
and *irherein an expandable later element has been 5 
arranged to the distal end. Such a catheter is introduced 
into a pafiert during surgery in order to collect throrrtji 
and ID prevent that these finish up for instance in the 
vascular systom of the hmgs and cause an emboEsm. 
The filtef element of such a catheter is usually posi- io 
tioned in the vena cava. 

The coOected particles are removed or reduced in 

size by withdrawing the filter or by disinlegiat&ig them 
locally. 

When removing the particles by withdrawing the « 
catheter, there is a risk that they might come loose of 
*e fffier element and stiD wiD finish up at unwanted posi- 
tions in the blood stream. Removal of the partides by 
allowing them to disintegrate locaBy can take up quite 
some time. 

The ot3|ect of the invention is to provide a catheter 

of the type as described in the preamble with whfch the 
said drawbacks are removed. 

T hfe aan is achieved with the catheter according to 
the Invention as characterised in daim I.Asa result the ss 
IhroiTtf coSected the filter element can be ftag- 
mented and removed from the body. This can be done 
at regular intenals or just before the catheter is 
removed from the body of the patient The wan sectibns 
defined in between the longitudinal cuts can bend out- 30 
wards unta they make contact with the waO of the bfood 
vessel inside of virhich the filter element is placed. The 
thrombi arrested by the fBter element are sucHed into 
and rem^ enclosed within thefater element untiH these 
are removed. Prior to introducing the catheter, the waB ss 
sections are straightened by moving the ends of the 
basic body situated on either side of the waH sections 
away from each other. As a result the catheter wtB 
obtain a small cross-secffon equal to that of the basic 
body not provided with the long^udinalcuts» so that the 4o 
catheter can be intRxSuced with a fiMnum of ftaumatie 



A vwy stat able eiTtxxlimerit of the device for redUc- 
ing thethrofitji in size and remwvig them is character- 
ised in datm 2. A stream of liquid under pressure. 4S 
SMPplied via the pressure iumeaflows out of the jet noz- 
zle in the form of a jet and engages sections of throirbi 
wt^ a re fragmented due to the energy of the Jet The 
thrombus fragments are conveyed by the jet to the dis* ' 
charge opening and removed via the discftargebmen. S9 

A very suitable em bod im ent of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube^ikB bodies in relatfon to one 
another the strip-shaped waD sections can be bent out- 
wards or stretched respectively On vitroducing the 55 
catheter, the Inner tube-like body is moved as much as 
possible in the relatrveiy distal direction inskje the outer 
tii)e-fike body, so that the strip-shaped wan sections wa 
be stretched. After positionfog the distal end of the cath- 



eter, the Biner fobe^ikB body is moved in fte ratalively 
proxirnal direction in the oofer tube-Bee bodyt as a result 
of which the sfrp-shaped wall sections %riB bend out- 
wards and consequently form the fiter element 

AddftfonaOy the measure as set out in daim 4 b 
prefferably employed. The inner tube-like body is 01 that 
case essentially made in the form of a suction catheter, 
wherein all parts required for the reduction and r«novai 
device are received in this inner tube-Eke body. 

By employing the measure as set out In daim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work property without getting Wodred. On acti- 
*^iig fte reduction and removal device, first those 
parts of the thpomlji extending as tar as in between the 
bent waB secSons of the filter element are engaged. 

after which gradually the enfire sfructure is fragmented 
and removed 

Preferably the measure as set out in dafrn 6 is 
employed The discharge lumen does not need to be 
connected in that case to a separate source of suctfon. 
As a result of the ejedor action a stAidem flow is 
tained in the discharge lumen without applying addi- 
tional sudfoa 

The invention w9I be esqplajned in greater detail h 
the following descrption with reference to the attached 
drawings. 

Rgure 1 shows schematically the appfication of a 
catheter accortfing to the invention. 

R^e 2 illustrates the distal end of a catheter 
according to the invention when being positioned fr) the 
bloodvessel. 

I=tgure 3 shows a view corresponding to that of fig- 
ure 2 in which case the fitter element is Olusfrated fri 
woriong state. 

As is Obstreted sdiemafically in figure 1. a catheter 
1 according to the invention is introduced into a pafieni 
2. in order to position a fater element 3 at the distal end 
of tfie catheter 1 inside a blood vessel, in particular n 
the vena cava. 

The cath^er i comprises a tut>e-6ke basic body 4 
with a filter element 3. stHI to be explained in greater 
detaa. at the distal end aivf a connecting m&nber 5 at 
theproDomal erxj. 

The connecting merrto- 5 comprises in tfiis exam- 
ple of an embedment a haemostatic valve 6 through 
whidi a guide wire 9 is advanced, which is emptoyed in 
the usual manner for the purpose of po si t i oi i n fl the 
catheter 1. 

Furthermore the connecting inefrber 5 eonpcfses ft- 
dbchargeoonnectfon 7 which is connected with the cfe- 
diarge lumen in the basic body 4 and a pressure con- 
nedion 8 which is connected with a pressure lumen in 
thebasfobody4. 

The basfo body 4 of the catheter 1 comprises an 
outer tube^ika body 13 and an inner tubete body 14 
received therein in a. fo a tongttudinat (firectioa nxMafcie 
manner. The outer tube-like body 13 and the innertube- 
6ke body 14 are connected to each other with their cfistal 
ends. At the very end a tip 17. made of a soft material. 



duc^ erne cameur 1 imo'T^!^,^ 
« the distal end of the outer naifrSta. iv.*. « 

wall sections is toofither #rvT« _ 

to Ifie outer tube^ke body 13 ou^hT ^^^ 
s««*ed«aasectk«arepS^^^ 

bendouhwis hZ^L^a^^ »>*»cb ifwy ^ffl 
re-afivedisptac^^lC^S^^^e^T^ 

»wll of the blood vessel 12 "°*"**«**«'»e«>ner 

sure CDrmecfiM o **^«'ea with the pres- 

connection a tn the manner Illustrated in f«i 

thepressurefcroenlSfeconnecied^^^ ^ 

rtanieeomeelio^**^"^ 

""adtfiSonlolhepresswelumenandthediseham. 
lumen, the inner tUjeJikB body 14 

lumen br the ou«e v^. ^ 

End sections of thronbieolleeted by the filler ete- * 
mem win edend as far ac 

reduce it«rZ^- • outwards. In onler lo 

ft *^ JlT^ swfied to the pressure connedkM ^ 
a^sothatap^ 

^ ISmthe ejection of the cfccharae 00^^^ 
cncJsec«onsofth«<hr«J^^^^^^^^-^« 

are gr^tuaOy s«l«, turther^'^^^r^St 

^*rf^f^'e««««»!a«<edisd«Belumea 
The jet nozzle 19 and the disehama onert»\« 
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ft ^ be dear thai the thronw reduce^ 
cnanje dewce. and the flter efomoJn^r" ™" 
en*cdSGd m rf-rff«^l «»nent fikewtse. can be 

«<»nihos. H also be oossdNTII^S^^ 
Son and discharDeda*^?^ ■** '"'ft^ 
•fetal end^K^t^tr?^ "* 

SontotheoutertubeiJb^^!^^^ 

ff'-ed again into t^i^'^r^f-' 
catheter w-n then have reswiiedte»S^2!!^ ^ 
action. sothatH«„be^ZS^:^««»««- 

Ctalms 

^* ^21^ a basic body 

«»np««atthe*stalendane,»S^,^!! 

tor moving sections of ttm kJT J^T^ ® 

«h.^l.^-S^;^^ 

<n orter to make the vran sections berri^^l^ 

^connected «ifh a p^ssure 

opposite the ^ noafau 
"*«h « connected to a (fischarge lunwr 

^^*»» bodjf and an TOer tube4ik8 body recBlvBd 
^«h,moj*.e™anne,. Which 

»«*ctt«r « (heir distal ends a«J wSeS^ 
**''>'*haped wan sections ham hean ft»Jlr^ 
outer tub6^il<Bbo^^ **^"'»« 

4. C«h«»a$daimedinctaim2aixi3 whwahiho 
P^e U»nen and the 

been received insidetheinnertub^lo!?. ^ 

5. Catheter as claimed in daim 4. wherein iheielncB. 

^townalseciion Of t»« catheter 
■"wlwfinal cuts ectendL 
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